Sequence, expression, and evolutionary conservation of a gene encoding a glycine/tyrosine-rich keratin-associated protein of hair.
In hair differentiation several families of keratin proteins with distinctive amino acid compositions are produced. To study the role and regulation of one of these families, the glycine/tyrosine-rich keratin-associated proteins encoded by the KAP6 gene family, a partial wool follicle cDNA clone encoding a sheep KAP6 protein was sequenced and the corresponding gene isolated from a sheep cosmid library. The KAP6.1 gene encodes a basic protein of 82 amino acids (M(r) = 8,296) with a combined glycine and tyrosine content of approximately 60 mol%. There are several KAP6 genes in the sheep genome, all located within a 1,050-kilobase SfiI fragment. Northern blot analysis demonstrated that at least one member of the KAP6 family is expressed in the wool follicle. A rabbit KAP6 gene was isolated and its sequence and expression patterns were compared with the sheep gene. The sheep and rabbit genes have a nucleotide sequence identity of 89%, suggesting that they are equivalent genes and indicating strong selection pressure during evolution. Both genes contain several conserved sequence motifs of 7-9 nucleotides in their 5'-flanking regions that may be involved in the regulation of their expression. Localization of KAP6 mRNAs in sheep wool and rabbit hair follicles by in situ hybridization suggests that the genes are expressed in the cells of the hair shaft cortex in varying expression patterns. KAP6 expression starts relatively late in hair follicle differentiation, and the proportion of hair cortical cells that express it may change from follicle to follicle.